A Pasteurella species subsequently classified as [Pasteurella] testudinis was consistently found to be associated with respiratory lesions in captive tortoises with signs of respiratory disease (Snipes & Biberstein, 1982) . Previously, phenotypically related isolates have been found to be part of the gastrointestinal and nasal flora of healthy tortoises (Snipes et al., 1980) , indicating a commensal inhabitance of the mucosal membrane of the respiratory and alimentary tract with possible opportunistic pathogenic capabilities (Jang & Biberstein, 1991) . The collection of strains investigated by Snipes & Biberstein (1982) showed a significant degree of phenotypic diversity. Based on DNA-DNA hybridization data, Mutters et al. (1985) excluded [P.] testudinis from the genus Pasteurella sensu stricto. Subsequent studies of the 16S rRNA gene sequence-based phylogeny of the family Pasteurellaceae showed that [P.] testudinis formed a separate cluster, which branched deeper than all previously described taxa within the family (Dewhirst et al., 1993) . Finally, Christensen et al. (2003) reported that the avian taxa 14, 32 and 40 of Bisgaard were phylogenetically related to [P.] testudinis.
The aims of the present study were to characterize a collection of strains from tortoises that had been tentatively identified as [P.] testudinis and to evaluate the taxonomy of these organisms within the family Pasteurellaceae. Classification was based mainly on sequencing of 16S rRNA and rpoB genes. rpoB gene sequence-based classification has been used previously with the family Pasteurellaceae (Angen et al., 2003; Korczak et al., 2004) . In addition, this gene has been recommended as one of the genes suitable for DNA sequence-based identification in cases where phenotypic identification is difficult (Christensen et al., 2007) .
A total of 15 strains, 12 unclassified isolates from clinically affected tortoises and turtles and three reference strains of [P.] testudinis, including the type strain, was investigated (Table 1) . The three reference strains were included in the original study on the classification of [P.] testudinis (Snipes & Biberstein, 1982) . Unclassified isolates were originally classified as haemolytic members of the family Pasteurellaceae based upon colony morphology, Gram staining, motility tests, catalase and oxidase activities, and fermentative catabolism of glucose in Hugh and Leifson's medium (Bisgaard et al., 1991) .
Sequencing of the 16S rRNA genes of strains 1662 T , 8484, 17123 and 18043 was performed according to previous reports (Angen et al., 2003; Christensen et al., 2002) . Accession numbers for the 16S rRNA gene sequences of the above-mentioned strains are given in Table 1 and Fig. 1 .
A BLAST search (Altschul et al., 1997) of GenBank (Benson et al., 2006) was performed. Pairwise comparisons for similarity were performed by the program WATER included in EMBOSS (Rice et al., 2000) . Multiple alignment was performed by CLUSTAL_X (Thompson et al., 1997) . Maximum-likelihood analysis including bootstrap analysis was performed by FASTDNAML (Felsenstein, 1995; Olsen et al., 1994) on a Linux 7.2-compatible server. The analysis was run with a transition/transversion ratio of 1.5.
The three strains 1662
T , 8484 and 18043 formed a monophyletic group in the 16S rRNA gene sequence analysis with 100 % bootstrap support; 99.9 % similarity was observed between strains 1662 T and 8484 and 98.6 % between strains 1662 T and 18043. The group was only distantly related to other members of the family Pasteurellaceae (Fig. 1) . Taxa 14 and 32, as well as [P.] testudinis CCUG 19802 T and strain 17123, were the most closely related, although the relationship was poorly defined and without bootstrap support. The highest sequence similarity (93.3 %) to the group of strains 1662 T , 8484 and 18043 was observed with strain 17123, whereas 92.9 % similarity was observed with the type strain of [P.] testudinis and with taxa 14 and 32. Since the 16S rRNA gene sequence similarities are predominantly below approximately 95 % between genera of the family Pasteurellaceae (Christensen et al., 2007) , strains 1662 T , 8484 and 18043 clearly represent a distinct genus from the 16S rRNA gene sequence perspective, for which the name Chelonobacter gen. nov. is proposed. 16S rRNA gene sequence similarity between strain 17123 and the type strain of [P.] testudinis was 95.6 %, indicating a genus-like relationship between these two strains.
The partial rpoB gene sequence was determined according to Mollet et al. (1997) and covered the region 509-680 (Escherichia coli positions) of the deduced protein sequence as reported previously (Angen et al., 2003; Korczak et al., 2004) . In addition to published primers, the forward PCR primer rpobfAp (GCAGTGAAAGAGTTCTTYGGTTC) was used for PCR amplification and DNA sequencing since the published primers did not result in amplification. Fig. S1 , available in IJSEM Online). At the protein level, all 12 strains within the Chelonobacter group shared identical sequences. Also, the two strains 4n and 770 shared identical protein sequences with the type strain of [P.] testudinis. In the phylogenetic analysis of rpoB gene sequences, the published sequence of the type strain of [P.] testudinis was included as well as that of Pasteurella multocida, representing an outgroup ( Supplementary Fig. S1 ). Strains 18043 and 1662 T , representing the novel species Chelonobacter oris gen. nov., sp. nov., as well as strain 17123, had the closest relationship to [P.] testudinis according to a BLASTN search of GenBank, indicating no other published sequences for these bacteria. The relatedness of the strains within the Chelonobacter group was confirmed by the rpoB gene sequence analysis with a bootstrap support of 100 % ( Supplementary Fig. S1 , available in IJSEM Online).
Previous studies with comparisons of the rpoB gene sequence concluded that genera of the family Pasteurellaceae showed similarities above 85-88 % at the nucleotide sequence level (Korczak et al., 2004; Nørskov-Lauritsen et al., 2004) . Observations based on rpoB gene sequence comparisons confirmed that 11 of the 12 unclassified isolates belong to a new genus, Chelonobacter, whereas the remaining isolate, strain 17123, was related to a genus-like group represented by [P.] testudinis.
The DNA G+C content of strain 1662 T was 47.2 mol%, as determined by the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ; Braunschweig, Germany) according to the procedure of Mesbah et al. (1989) .
Classical phenotypic tests were performed as previously reported (Bisgaard et al., 1991) . In addition, Diatabs (Rosco diagnostica) were used according to the manufacturer's protocol. Diatabs have been evaluated previously for phenotypic characterization within the family Pasteurellaceae (Angen et al., 2002) . All isolates classified as Chelonobacter oris gen. nov., sp. nov. and unclassified strain 17123 stained Gram-negatively, were non-motile, pleomorphic rods (see Supplementary  Fig. S2 , available in IJSEM Online), were catalase-and oxidase-positive, and produced acid fermentatively from glucose without gas in Hugh and Leifson's medium. bHaemolysis was observed with all strains when cultured on 5 % bovine blood agar.
Phenotypic characteristics separating the strains investigated are given in Table 2 . The three reference strains of [P.] testudinis showed identical reaction patterns. The 12 unclassified strains could be distinguished from the reference strains on the basis of indole production, phosphatase and formation of acid from dulcitol and trehalose. The single [P.] testudinis-like strain, 17123, differed only from the type strain in trehalose and bglucosidase (NPG) activities and all strains except 17123 were positive for aesculin hydrolysis. Strain 18043 could be distinguished from strains of Chelonobacter oris gen. nov., sp. nov. based on indole production. The 12 unclassified strains could be separated from Bisgaard's taxa 14 and 32 based on several characteristics, including b-haemolysis. At least two phenotypic characteristics separated the new genus from existing genera within the family Pasteurellaceae (Supplementary Table S1 , available in IJSEM Online).
The results obtained from genotypic and phenotypic tests showed good correlation. The monophyly of the new genus proposed as Chelonobacter gen. nov. was clearly indicated by 16S rRNA gene sequence analysis. Comparison of rpoB gene sequences supported this, since members of other genera within the family Pasteurellaceae have been found to show relatedness values above 85-88 % at the DNA level (Angen et al., 2003; Korczak et al. 2004; Nørskov-Lauritsen et al., 2004 , Kuhnert et al., 2004 . Furthermore, the proposed genus, Chelonobacter gen. nov., fulfils the suggested minimal standards for descriptions of members of the family Pasteurellaceae, including the number of strains investigated (Christensen et al., 2007) . The authors desist from the reclassification of [P.] testudinis and the single isolate 17123 since more strains are needed to demonstrate possible divergence within this group.
The low diversity within the genus Chelonobacter gen. nov. indicates the presence of only one species, for which the name Chelonobacter oris gen. nov., sp. nov. is proposed. The highest genotypic and phenotypic diversity was observed between a group of ten strains, including the type strain, and strain 18043. Divergence was observed in only one phenotypic characteristic (indole production) and low genotypic divergence between strain 18043 and the other ten strains was found with respect to both 16S rRNA and rpoB gene sequences.
Description of Chelonobacter gen. nov.
Chelonobacter (Che.lo.no.bac9ter. Gr. n. chelone -es a tortoise; N.L. masc. n. bacter a rod; N.L. masc. n. Chelonobacter rod isolated from tortoise).
Members of the genus stain Gram-negatively and are nonmotile, pleomorphic rods that are catalase-and oxidasepositive and produce acid fermentatively from glucose without gas in Hugh and Leifson's medium. After 24 h aerobic incubation at 37 u C, regular, slightly raised, circular colonies are formed with an entire margin surrounded by a zone of b-haemolysis. Positive for nitrate reduction and acid production from (+)-L-arabinose, dulcitol, (2)-Dmannitol, (2)-D-fructose, (+)-D-glucose, (+)-D-mannose, cellobiose, maltose, sucrose, trehalose and salicin. Positive for b-galactosidase (ONPG). Negative for X-and V-factor requirement, urease, lysine decarboxylase, ornithine decarboxylase, pigment formation, a-fucosidase, a-galactosidase, a-glucosidase (PNPG), b-glucuronidase (PGUA), a-mannosidase and b-xylosidase (ONPX). Strains have been isolated from diseased tortoises and turtles. The type species is Chelonobacter oris sp. nov.
Description of Chelonobacter oris sp. nov.
Chelonobacter oris (o9ris. L. n. os oris mouth; L. gen. n. oris of/from the mouth).
Colony and cellular morphologies are as given in the genus description. The surface of the colonies is smooth, shiny and opaque. Colonies are between 1.0 and 1.5 mm in diameter. The consistency of the colonies is unguent-like and adherence to the agar is not observed. In addition to the phenotypic characteristics given in the genus description, acid is produced from ( The type strain is 1662 T (5CCUG 55632 T 5DSM 21392 T ), isolated from a diseased tortoise. The DNA G+C content of the type strain is 47.2 mol%.
